68 CLARK, Pterylosis o/Swt/ls and Hummingbirds. [Jan. bird. There is no evidence that griseus interbreeds with marianet, and I think it should be give full specific rank. The breeding range of griseus extends along the South Carolina coast as far no•Xh as the •nouth of the Santee River. A glance at the •nap of South Carolina, will show that thcre are no salt m•rshcs of any ' extent from Georgetown to Southport, N. C., in which this wren could breed. THE FEATHER TRACTS OF SWIFTS AND HUMMINGBIRDS. BY HUBERT LYMAN CLARK. Plates II and III. SOME years ago I undertook to obtain •naterial for a study of the arrange•nent of the feather tracts in the Swifts and Hmmningbirds. Through the kindness of the authorities of the United States National Museran, the alcoholic •naterial in that collection was placed at •ny disposal, and was carefully exmnined. Later on, stone beautiful hunnningbird •naterial frmn Arizona carne into •ny possession through the efforts of Mr. R. D. Lusk, and in 1897, Mr. C. B. Taylor of Kingston, Jmnaica, presented •ne with some very valuable speci•nens of both swifts and hmmningbirds.
tufa. The fernoral tracts though diffuse, are very evident, and are usually long, so that they extend backward almost or quite to the tail-coverts, while anteriorly they reach downward and forward, often to the sternals and along the sides to the posterior end of the humerals. The latter tracts are narrow or of moderate width, passing over the humerus either at its head or near the middle, and are clearly connected with the feathering on the patagia of the wings and even with the upper cervical tract. The large oil gland is almost surrounded by a small tract, chiefly made up of the upper tail-coverts.
The lower cervical tract is forked quite far forward on the neck, and each half passes into a broad sternal tract which continues without interruption, though becoming narrower, to the belly, where it ends rather abruptly. In many swifts just at the point where these pteryl•e leave the neck and pass on to the breast, an anteriorly divergent fork of the ventral apterium nearly severs them; this is most evident in Chaztura and Hemiprocne. In some of the large swifts (Hemiprocne, Cypseloides) scattered feathers in the region of the furculum tend to unite the anterior ends of the 2 sternal tracts. There is nothing else peculiar or specially noteworthy in the ventral pterylosis, but the sternals are connected anteriorly over the shoulders with the humeral tracts and posteriorly, occasionally, with the fernorals. The characteristic and important features of this pterylosis may be summarized as follows: the presence of supraocular apteria, an upper cervical apterium, and a long and conspicuous spinal apterium, the absence of lateral cervical apteria, the large and diffuse fernoral tracts, and the continuity and marked development of the lower cervical, sternal and ventral tracts. In addition to these features, the following points are noteworthy. Aftershafts are present on the contour frethers and are often very large. True down feathers are wanting and filoplumes are not notably abundant, though usually evident on the neck and the posterior part of the back. The oil gland never bears a terminal tuft of feathers. There are always 10 rectrices and 10 primaries. The alula consists of 2 or 3 feathers and in some cases there is also a distinct claw. The secondaries are usually 8 or 9 in number, and the wing quineubital, but in Cypseloides, Hemiprocne and Mactop-teryx there are 10 or 11 sedondaries &nd fhe wing 'is aquihcubita!. Except in Macro?teryx and C•llocalia, the skin'on the hand is very dark, and thi• darkening extends in some cases'not only along the forearm but nearly to the shoulder.
The above account of the cypseline pterylosi• is based upon the examination of 15 •wifts, representing 10 spedies and 8 g6nera. It is especially noteworthy that the pterylosis of' this interesting genus does 'not differ in any essential point from that of Chetura. The nuchal apterinto is .present but is quite small, as the upper cervical tract is comparatively long and narrow. The fernoral tracts are notably strong posteriorly. The legs are feathered about to the tarsal joint. The skin on the hand is not dark. The 10 rectrices, 10 primaries, 1l secondaries, and3 aiula feathers are not peculiar,' but the wing is aquincubital.
Specimen examined.
[ Collection. Condition.
No.
Name.
1 Macropteryx coronata (Tickell): U.S. Nat. Museum. i Alcoholic; fair.
0ollocalia. '
The single specimen of this genus whi'ch I was able to exmnine was in poor condition, but the only points in which its pt•rylosis appeared to differ from that of Cha, tura is in }hd shape of the upp6r cervical tract, which is longer and narrower,' and the nudhal apte-rium, which is correspondingly narrow. The tarsus is feathered part way down in front. The skin on the hand is not specially (lark. There are 10 rectricesi 10 .primaries and 9 secondaries and the wing is quincubital. The alula consists of 2 feathers. Specimen examined.
Name.
Collection.
Collocalia sp. ? U.S. Nat. M•seulm
Condition.
Alcoholic; poor.
Thompson (: 02) has given a very detailed account of the pterylosis of the head and wing Of Collocalia and a somewhat briefer description of that of the b.ody. He has also figured the dorsal aspect of the plucked bird. So far as the head and wing are concerned, his figure and descriptions are very good, but it is necessary to take exception to his statements concerning the cervical and fernoral tracts. He says that the dorsal tract "runs more than half way up the neck" but does not mention any connection with the pteryke on the head, and his figure does not show any; either his specimen was peculiar and I must believe, abnormal, or else he has overlooked the real connection which exists. He also states that the "pectoral tracts are .... separated from the featherlng of the neck"; if that is correct, I must consider the specimen still •nore unique. The stateme,ff tha•'there is "no well-defined fernoral tract" is not so contradictory to his own figure and to what I have described ahoy% as at first appeam, for on page 324, he refers to a "lumbar" tract in Uolloqalia, which indicates that he there uses that term for what is, in this paper, called "fernoral"; the word"lumbar '• is not used elsewhere in his paper. It is greatly to be r•gr•tted that tt•es e discrepancies should occur between his paper and my observations. The gener•d pterylosis is better shown by the figures given than by any amount of descriptions. The humeral tracts are somewhat narrower than in some genera and less clearly connected with the fernoral. The dorsal bands are unusually narrow, especially posteriorly. The legs are feathered to the tarsal joint. The skin on the hand is very dark, bat not on the forearm. There are 10 rectrices, the first longest, the fifth shortest. Of the 10 primaries, the first is longcst. There are 8 or 9 secondaries, but the first 6 are much longer than the others, and the ninth, when present is very small indeed. The wing is quincubital. The alula consists The general pterylosis' of this genus is not essentially different from that of Ch•etura, but the tracts are wider and more thickly feathered. The legs are leathered to the tarsal joint. The skin .on the hand and forearm, and even on the upper arm, is very dark. There are 10 rectrices, 10 primaries, and 10 secondaries, and the wing is aquineubital. In this genus, the nuchal apterinto is small, but otherwise the pterylosis is remarkably like Cb,etura. The legs are sparsely leathered to the very base of the toes in front, but the tarsus is bare behind. The skin on the hand is ahnost black, and the darkened color extends nearly to the shoulder. There are 8 rectrices and 10 primaries; of the latter, the ninth is 1he longest, and eveu the eighth is longer than the tenth. There are 10 secondarles, the wing is quincubital, and the alula consists of 2 feathers. Specimens examined.
No.
Name. The humeral tracts in this genus are somewhat peculiar, for in melba they see•n to have a small horizontal branch on the inner side extending in towards th• do•,sal, while in asquatorialis and st•'cubeli, they pass very nearly over the head of the humerus and thus are nearer ihe dorsal tract }hah in Chastura. In melba, the nuchal apterlure is 'short and wide, but in the' others is long and narrow. The legs are leathered to the toes in front, in a•'quator•alis and streUbeii, but only about half way down the tarsus in melba.
The skin on the hand is very dark but not on the forearm. Of the 10 rectrices the middle pair is shortest, the outer ones longest; in .streubel•, howe. yet, there is a sexual difference, for the tail is only a very little forked in-the female, while in the •nalc the fork is deep and the feathers narr0wcd: Of the 10 primaries, either the ninth or tenth •nay be longest.. The quincubital wing has 8 or 9 secondaries and the alula is made up of 2 or 3 feathers. ,Specimens examined.
Name 
Campylopterus.
Reference is made to this genus only because I,ucas ('92) states that the skin of the hand is "colored black" as in the swifts and some other hummers.
Florisuga.
The single specimen exa•nined showed no peculiarities, except that there were apparently only 9 primaries, doubtless accidcntal or an abnormal condition. The skin on the hand is black. There is nothing to be said of this genus to distinguish its pterylography from other hummingbirds. The tail is deeply forked, the oute• feathers being much the longest. 
La.mpornis.
In this genus, the secondaries are 6 or 7, but the wing is clearly aquincubital. The skin on the hand, and even on the forearm, is very dark. In the specimens examined the teetrices were 2-1-3-4-5 in one, and 4-5-3-2-1 in the other. Chrysolampis. ('40) refers to  the small aftershaft, the absence of down, the broad, rhombic  form of the dorsal tract, the long and rather broad spinal apterium,   the slight development of the fernoral tracts, the nuchal apterium,  and the large oil gland. The figure given (Plate III, fig. 19 ) was probably prepared from a skin and is seriously defective in its representation of the tracts and spaces on the head, neck, and posterior part of the back.
In his account of Trochilus moschitus Nitzsch

•
Leucochloris.
There is nothing specially noteworthy about this genus, except that in both specimens the right wing had 7 secondaries and the left 6, but all four wings were clearly aquincubital. In one specimen the formula for the rectrlces is 1-2-3-4 In this genus the head is more sparsely feathered than in Pata- gona, with the lines of feathers very clear, the occipital apterium  is very distinct, the frontal apterium is very long, and the humeral   tract is clearly connected with the dorsal. The secondaries are  6 or 7, the wing is aquincubital, and the formula for the . [ H.,!,. C. ,, very,g, ood. Trochilus. Ill, Figs. 1-3 
(Plate
Selasphorus.
In this genus, the feinoral tracts are extended further backwards and downwards than in Inost huinmingbirds, so that lhere is a slight connection between them and the group of under tail coverts.
The legs are leathered to the tarsal joint. There are 6 secondaries, and the wing is probably normally aquincubital. Of the 10 teetrices, the first is longest and fifth shortest in the male, while in the female of platycercus the formula is 2-3-1-4-5. Mellisuga. III, Fig. 4.) Although no adults were examined, there is no indication in the nestlings that the pteLvlosis differs from that of Trochilus. Even in the einbryos, the characteristic features of the pterylosis are evident. In the nestlings, the leathering of the head shows some peculiarities, which are illustrated in the figure given.
(Plate
No.
Name. I Age. Locality. ICollect!on Condition.
1 Mtllisuga minima (Linn.). Embryo. Jamaica. H. L.C. Alcoholic: good.
3 ; " Ne?ing., i', very,!?od.
Orthorhynchus.
There is nothing specially noteworthy with reference to this gentis, for even in details it agrees with Trochilus. Of the 10 reetriees, the Iirst is longest, the fifth shortest. Stephanoxys.
The long plulne on the head is located in the group of feathers between the frontal and occipital apteria and its "pit" is very conspicuous in the plucked bird. There is nothing specially peculiar in the general pterylosis, but one wing is apparently quineubital. The tail formula is 2-1-3-4-5. The feet are leathered just over the tarsal joint, and the skin on the hand along the upper anterior edge, and even on the forearm is very dark. Pterylosis o/the Head and Neck.--In all birds, the distribution of the feathers on the head seems to be more liable to variation than on any other part of the body; among the Caprimulgi, for example, we find that the different genera exhibit quite a notable diversity in the pterylosis of the head. When we cousider therefore how the whole head of the hummingbird has been altered for its peculiar feeding habits, and how the plumage of the head has been modified in connection with the development of the gorgeous metallic colors, we should expect a characteristic pterylosis. When on the. other hand, we consider how nearly in the opposite direction the modification of the swift's head has been, and that there is no development of a peculiar head plumage, it is not strange that there are some differences in the arrangement of the feathers of the head and neck between hummingbirds and swifts. That these differences are due to the modification of the trochiline head in connection with feeding habits is certainly suggested, if not demonstrated, by the pterylosis of the nestling hummingbird. A comparison of figure 4, plate III, with figure 3 , plate II, certainly suggests a real resemblance between the two. The long, narrow frontal apterium shown by all adult hmnmingbirds, is almost wanting in the nestling, as it is in swifts, while the sparse featbering of the occipital region is quite as evident in Chartufa as in Mellisuga. On the other hand, the nestling shows clearly the supraocular and nuchal apteria, and the absence of lateral cervical apteria which are such characteristic features of both swifts and hummers. It is a natural conclusion therefore, that the fundamental plan of the pterylosis of head and neck was originally similar, if not identical, in the Cypseli and Trochili.
Pterylosis o] the Wings.--The general arrangement of the remiges and coverts of the wing is quite similar in the two groups under consideration, and such differences as occur are closely associated with the size of the bird. Thus we know that, as a rule, the smaller the bird, the fewer will be the secondaries, lesser coverts and alula feathers, and this is well shown by the swifts and hummingbirds. As regards the quincubital or aquincubital condition of the wing there is no constant difference between the two groups, for, as already shown, individual hummingbirds show variability on this point, and neither condition is characteristic of the swifts, as a whole. A comparison of figures 4 and 5 of plate II, with the wings .of Chcetura and Trochilus, will emphasize how really intermediate between the two swifts, in this point, the hummingbird is. There is no essential difference in the humeral tracts, though those of the swifts are more obviously connected with the dorsal and fernoral tracts, than are those of the Trochili. Pterylo,•is 'o] the Body.--In the form of the dorsal tract swifts and hummingbirds differ. In the latter it broadens on the middle of the back, extending downward to the sides, and then narrowing again to a point at the oil gland; were it not for its obvious connection with the fernoral tracts on each side, it would thus be an almost perfect diamond in shape. In the swifts, on the contraw, the tract does not extend downward on the sides nor does it directly connect with the fernorals; its shape therefore is that of an elongated ellipse. In each casc, however, there is the wellmarked spinal apteriron, a very important point of resemblance. In the swifts, the femoral tracts are well developed, extend forward on the sides to the posterior part of the humerals, and backwards to connect with the upper tail-coverts. In the hummingbirds, however, the fernorals are weak and only extend towards the dorsal with which they connect. It is evident therefore, 'that in the swifts the dorsal tract has become quite sharply defined, and the femorals extended to.form a part of the covering for the sides, while in the humatingbirds the dorsal tract remains more extensive, has not become separated from the fernorals, and provides all the covering for the sides. Thus the dorsal pterylosis of the swifts indicates a greater specialization than that of the hummingbirds, possibly associated with their extraordinary power of flight. The ventral pterylosis of the Cypscli is essentially identical with that of the Trochili, for the apparent absence of ventral tracts in the latter is a difference of degree, not of kind, while the separation of a lower cervica! apterium from the ventral, in some swifts, is also an unimportant character, present in only a few species.
CONCLUSIONS.
In bringing to a close this account of the pterylography of swifts and hummingbirds, it is worth while to consider two general ques-tions, still open to discussion, which may be stated as follows: Is the pterylosis of a swift sufficiently similar to that of a hummingbird to give support to the view that they have a common ancestry ? If so, is that of the Caprimulgi sufficiently similar to warrant the belief that they also have the same ancestry? There are stone other interesting questions ;vhich arise in connection with these, particularly as to whether the swifts and swallows have anything in common and as to what birds are most nearly allied to the groups considered in this paper. But lack of sufficient reliable evidence forbids any attempt to touch on such questions. Let us turn to those first stated: 1. Is the pterylosis of a swift sufficiently similar to that of a hummingbird to give support to the view that they have a common a•cestry ?
In the judgment of the writer, ¾•s. What may properly be called the fundamental plan of the pterylosis is essentially the same. That is to say, each group has apparently sprung from an ancestor in which the head was fairly uniformly, though sparsely leathered except for an apterium over the eye; the neck had the upper and lower cervical tracts united anteriorly, so that there xvas no lateral cervical apterium; there xvas a conspicuous nuchal apterium; the back was well covered by a broad dorsal tract containing an elongated spinal apterlure; but not fully distinct from the femoral tracts or even from the humerals; the lower cervical tract was deeply forked and continuous with the conspicuous sternal tracts; and the latter were separate from each other, and extended on to the belly as short, wide, ventral tracts. As regards the dorsal tract, it seems to me probable that this ancestral form was a bird in which the humeral, dorsal, and femoral tracts were more or less connected, and the two latter at least not sharply defined, somewhat as Nitzsch figures the dorsal surface of Colius; this condition was followed by such a pterylosis as Nitzsch shows for Cuculus, in which the spinal apterium has appeared; from this arrangement the dorsal tract of the hummingbird would arise with little change, while the cypseline condition would follow further condensation of the dorsal tract, accompanied by development of the femorals. In addition to this agreement in fundamental plan, the swifts and hummingbirds have so many details, of more or less importance, in common, we may say .further of their ancestral form that it had 10 primaries with the 3 outermost
